Use of calcium antagonism for the characterization of drug-evoked dopamine release from the brain of conscious rats determined by microdialysis.
Dopamine was determined by microdialysis of the striatum of conscious rats. We investigated whether the release of dopamine, induced by nine different pharmacological treatments, was sensitive to calcium antagonism. Calcium antagonism was determined by Mg2+ or Cd2+ infusion. The following conditions were investigated: haloperidol, haloperidol plus GBR 12909, nomifensine, (+)-amphetamine (all administered intraperitoneally), KCl, 1-methyl-4-phenyl-pyridinium ion (MPP+), glutamate, ouabain, and 120 mmol/L magnesium (all applied by infusion through the dialysis membrane). The results on calcium antagonism were combined with data on tetrodotoxin (TTX) sensitivity. With the combined data, three different types of dopamine release were characterized. First, action potential-dependent dopamine release was observed in animals treated with saline, haloperidol, haloperidol plus GBR 12909, nomifensine, and ouabain. Second, action potential-independent release was established in the case of (+)-amphetamine, glutamate, MPP+, and 120 mmol/L Mg2+. Finally, K+-induced dopamine release was classified as TTX independent and calcium dependent. It is concluded that brain dialysis is a powerful method for differentiating between different types of neurotransmitter release.